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terial plant diseases.   Wise farmers find that a variety of crops is as
valuable in peace as in war.
(2) use of fertilizers. The use of fertilizers is as important as the
rotation of crops in preserving the fertility of the soil. The southern
farmer who raises cattle and hogs as well as corn and cotton can do this
without great expense. The seed from his cotton, after the oil has been
extracted, makes good food for cattle, and corn is the best of food for pigs
and hens. Thus much of the nutriment taken from the soil by the crops
can be returned in the form of manure. The Chinese not only return to
the soil all the waste products of animals, but also human waste and sew-
age which we permit to pollute our rivers and harbors. By such means
they have maintained high fertility for thousands of years. Inevitably,
however, if some of the products of a farm are sold and are consumed
elsewhere, there is some loss of fertility each year, even though there is a
wise rotation of crops and many animals are raised. If this loss is more
rapid than the freeing of new materials through the weathering of the
soil, as is often the case, the soil becomes steadily poorer unless artificial
fertilizers are employed.
The Need of Chemical Fertilizers
What Chemicals Plants Need from the Soil. In order to provide the
right kind of artificial fertilizers it is necessary to know (1) what chemi-
cal compounds plants need, and (2) how much of these the soil con-
tains. Plants take at least fifteen chemical elements from the soil. Sili-
con, chlorine, sodium, and manganese are of slight importance and seem
almost always to be present in sufficient quantity. Magnesium, iron,
sulphur, copper, zinc, and boron must be present in a soluble form that
can readily be absorbed by the plants. The farmer rarely needs to worry
about these, however, for they are practically always present in sufficient
abundance for any kind of crop. Calcium, phosphorus, potassium, and
nitrogen, on the contrary, often cause much trouble because they are not
available in sufficient quantities. The absence of cobalt or nickel may
cause grasses and vegetables to be poor food for.animals and man.
How the Farmer Knows What Kind of Fertilizer to Use. The follow-
ing table shows the amount of the chief elements used by an acre of beets
each year, in a mild, moist climate of middle latitudes. It also shows the
amount of each in the upper part of an ordinary loamy soil, and the num-
ber of years that the element would last if the beets could get every bit
of it. Evidently the farmer who is raising beets needs to provide fertilizers
rich in potash and nitrogen rather than in phosphorus and calcium. It
must be remembered, however, that the process by which nature pre-
pares the ingredients of the soil is slow. Hence if beets are raised each

